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(54) ORGANIC ELECTROLUMINESCENT ELEMENT COPYRIGHT: (C)1996.JPO 
(57) Abstract: 

PURPOSE; To prevent reflection of external light and to 
enhance contrast by providing a charge-Injection type 
light absorbing/diffusing layer together with an organic 
emitter layer between a pair of electrodes at least one 
of which is transparent or semitransparent. 

CONSTITUTION: In element constitution in which the 
anode is a transparent or semitransparent electrode and 
the cathode is a metallic electrode, the transparent or 
semitransparent anode 2, a positive hole injection layer 
3, an organic emitter layer 4, a light 
absorbing/diffusing layer 5, and the cathode 6 formed by 
the metallic electrode are stacked on a transparent 
substrate 1 in that order. In an organic 
electroluminescent element of another constitution, an 
organic emitter layer is sandwiched between a pair of 
electrodes as an essential component layer, with either 
of the electrodes being transparent or semitransparent 
and the other having light absorption and diffusion 
properties. To give the electrodes light absorption and 
diffusion properties, in the case of a cathode a mixture 
of a material having light absorption and diffusion 
properties and a metal with a work function of 4.0eV or 
less may be used to fabricate the electrode. 
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(b) lE-fLaAH&o^/xttmTaAet (c) 

(/^) mm/t^^mMM.m/i£.iimxm/^m^^m/ 

(-) ^^l/7tKiRl£«)l/IE7LaA)l/^«^ 

m^^m/^^^^WLm/mm, (^) ^is/iETLftA 

U (h) KS/IE?LaAa/W««7tB/^®:iRJ£fi:Jl 

/«TaA)i/^®t?fe^w*]i2fa««*-^xui7 h 
aA)i&i5/x}j«^aABi^»Jt-r^*T«fiStc*3 

1/5 T, iE?LaAli&Z^/X(4«TaA^;0^?t®iRS£titt 
[0 0 0 1] 

•fe>x («-F. ELtBSiB-ri.) m^tciMb. seep 

CO 0 0 2} 

^ ^ g C 43 { t -S ^ 7t ?g ^ <»: U T © fiJ ffl a e ^ n T 1/ i 
ife^*|jtEL^^t*Wb^^^fflt^T;^^*^ELS 
ipi(C<g;< b^)«))5:«>(C. *t«:f^C0«^ig^ t 
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2 

cn!CIE?LaA)l-^«^aAJl€:jifi|glt;tfecD, 

aAll/'^it)l/'®?-aA)i/^1S;^i:©M^cDfc(D*^ 
ffliJ.nTVi'S. KiE?LaAgll, i^®J;f3aA^n;tiE 

l^ffij; i3 aAStlfcm^ ^£5!7tStC■e^■rs«tg^^L. 
TVi^, ^LT> RiE?LaAe€r^*a<t^M<i:COW(' 

^^tSicttA^tl, $e.tc. %7t»(CllSX!iS^aA 

MJ:oaA$nfcmT». lE^^xmifinrf^w^i^ts. 

[0 0 0 3] C®<J;5/j:«lS<7>*^EL^^iC*5V5T 

T> [^ffi^s^eaA^nfcSTt^ffiA^e-ttA^nfciiETL 

30 ^^*-r-5*^EL*^75tffi*$tlTV5^ (#BS¥6- 

SA^^o, ^<7)i^mfe«ii75^^.coai^oaA'fi;>^{g;T-r 

}S7tfR«tt«SS:*-rs«^EL^T*tr^*SnTV>-5 
^'S mn^Wx^m 94-14298^, ISI94-142 

9 9#) , ncomiSELsg^tt, ^^mi)^mmm\zm'^ 

^ E L <t 5 lcm#<Da A fC <fc 0 ^3l6f ^> CD 

40 ^£;ffl-r-&^i7!>s-e^;a:t5. 

[0 0 0 4] 

Se*CD^MEL*^*tt>oX't*5JcSL> 

n>^^Xh*«L.<I^G±$■«^:;t#«ELIg^ 

?&ji#*-r -5 ;i * 1 w t-r ^ w-e* 

[0 0 0 5] 

50 *f<D«ffi<DFfllC. *a5!3tet*lC, «ltttAttit©iR 
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(3) 

3 

y 5 X ? i7 K^j: i: co» ^«(^ L- 
?LSraffi^SmAS;6^e,Slt^D, ^t®iRl£tStJli:5g 

b T v> ^>«^a A^-^^^^tH'Nig-rf^ffl « d t ^„ 
i£tte>n5iE?LffiASi£a-3r5!7icii'\aA^n, 

r^ic^it e n55t®iRMS t)m?taAttS:=s-r 5 c t 

[0 0 0 6] irwm-(D^?g©W«|EL^?i:{J, li'^ 
;^«l«755*S;^i^, m^\i. (1) -MwamwMlc. 'tis 

mi^iSAtt^KiRatStH'&^ltfcfeO, Rt; (2) 
0«®K>rBll'. ^^^^fc^t. iE?LffiA^ROf/X«« 
?aAMt ^^tr#««fig»<&«^-r-5ti£?l50#«E L 

jg^tc*i.iT. maAS&cAVxtimmASic*® 

m\ii>^ti}'i'^^^, ±tB (1) cDffi<t(C43tt-5*«E 



!^M^8 - 2 2 2 3 7 4 

(2) l^®/IE?LftAM/*«%3t)f/IHi. 

(3) ll^/#«5g^^/m^aAg/ll®. 
®ll§ffi/mttAS/W«^7t^/«^aAe/l»^, 

w \zm.-mmx'^%wmMm.m^m.mz. ® s^^f -s c t 

[0 0 0 7} Cn6K)«^CD*«EL*TC0tfJT, 

ffiiii:^/*-«fi^t®/l»fil. (p) ^m/JEKlixm/ 
it^^iKWLm/^m^^m/mi-&xm/mm. o\) 

(-) mm/it^uisk.WLm/^TL&.xm/mmm±m/ 

m/im^mMm/^m. (^) ns/maAS/'S- 

»^^B/«?aAM/3t®iRffim^/l^®. Xtt 
(S) ^ffi/iE7LaAS/*a^^)l/Jt®>Ri£t!t»/ 

S^aAS/'^fficD«^(;)fe©^#^f s r 
±BB^^«eg®^«E LS^(c*5v^T, mmf)^mmji.n. 

^«EL*^<?5fg:)e«agsBg 

(-f) , (n) , (A) Xtt {-) o«^7!»^*fiJt?fe 

•So x^ait--5<t5tciE?LaAii^«^aAflt4^ns 
1 (DjEumxmyyt^ifiiKmmy^ 2 roiE?LaA^o± 

3CSl^ffiAJl®^^{CjfASnTV^TfeJ;ti„ ® 1 (2* 
^B^(73W^E L^?^JC*5^iT> ^ii755^BJX«#MB^(D 

S^-r»TM0TfeO> 5gBj$«i±{c, ^ajXlS^Ssg 
(D^«I2, iE?LftA)13, *«?g5te4, 3t®iR}£m)l 

[0 0 0 8] ±13 (2) (DS8«IC*3tt-5^aEL 

^^ti. iE?LaA^]SiCX/XI4«?aA®tC, 7t®iKi£ 
«ttt®«tg&t)fc-a-fcfew-rafeO. iE?LaA)it4iE?La 
Aftt*fKiRte«!ctt®iii<i«l*WL. S^aA^fiST 
ttAttt^®iRiti;t5:14®il«fil^£=&-r^-i:t'7i^, 

Wx« (5") WXit®iiXJ£mi4iE7LaAS/^r 
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la (^) Rzs (u) ®a*s*i*^j-e*^o Jisa^®iKj£ 

[0 0 0 9] *^?g®#»EL*^i<:i5V^T, a^SA 

N H 2 



*tt7t®iRffiti)l&jefig^^.«iWttAtti:7t®iRi£fiiit(;) 

jy,T03^«t®?i^t). ^sK{t#)if^a!fsm^aA 

1^4. 2 e V£tT05feSt'^5^-rS«^aA^ibT«^* 

i(7 t/Atom-^^/si^) . itmmm. o e vktco^ms 
^^.tc^ (I) 

[0 0 10] 
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[0 0 11] i^^, RtiTJl+jP*. Mtt^^-hU-i^ 

^ro<b^ti<7)«^^«^«. ItMBge 4-1784 
«1^aA14i^(RiRffiStttcoii^*om<&Wr^^l:^« 

ABt:ifflv^e.n^^«ib^f3t«?i^t;«tni2 (2) cd 

mmiz^if^m-^. sitaAtti:^®iixsfc«ttcDp:5o 
m^mtm^r^ftmmm. 0 e vE;±w^si:©ri-& 

^M^ib*i:«ai-r-5iE7LaAB(cSf *L<fflt)S. 
n^^a^t-&«iC0?l^tl, tt^igm 2 e VJW±C0^ 

M tSKii-r-5iE?LaA^ic*f s L < ffl en^ w«it:^ 

tt»B8fS4. 0 e ve;±cD^Me»«iT 

t^. ±ffi«^faA•^4t^fe®«^^£s^^*<^)^^:^f«)m*^■r 
tiEii&xmizm\,^iini>^mit-^mt<Dm-^mt. m 

IB (2) CD.^^JCiJttSTtK'KffitittiETLaA^cojg^S 
[0 0 12] *^BJ<D*^EL^^ir*3(t-5>t®iRffi» 



( I ) 



3 \z^m^^m^TEfii^xm'^m-'^xmf)m^mmm 
m-i.mi.mM.m.m\zm^^ sn^^jKoa^tcj^ursfe 

5 0 or:, KSS«i o-«~i o-^Pa, ^«iiMSO. 
0 1 ~5 0 nm/i0>, a^M«5 0~3 0 O'CcolBHT 

JD^MStt. ai^5 0 0~4, 
0 0 Ot;i:S5 «%cD-5^, ll*B/j;<»:OilSiia.#, 

<Dh(r>\t. Mmmo^^-r!-hmz^m^(D^(D^m.mt^ 

- 75i«f * L z.ay^o\zhxm(b nfc*®iK 
l£ii[la>I^J?!COl.iTli#t'$!l(lli^l^Ai. 1 Onm~ 
10 0 {imcDIBffl^WS L><, #(c: 1 0 nm~ 1 wmCO 

[0 0 13] ^ir. ||-C0%^OW«EL^Tti. -^^ 

■rS!^Kttt*Bi^4. 0 e V£;T<»^Mi:«S^#iTm 
ffiSif^SS-rntiiV^o tfcWlgc4. 0 e VetT(D 

^®<hbT!i, mX\^Ca, Li, Yb, Na, Y. G 
d. Ba. Cs, Sr. Mg;Si:®#±^g^a, TJl^:^ 
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u, Ni, Ag, p t, cwUEmmi^n^o 

L- ;t CO 1 1^ D CO ^ W S C t T # «i = 
[0 0 14] 02(4. *^l3g(0W«ELS^IrfcV>T. 

6' iimJmm-^nx\^^. ;^{c:*:^hJc0W«EL^^ 

S, Cul, -r>>''^A^>:t4^->K («T. I TOt 
fBStH-r-5) , SnO! , Z n O;^£fc0^attSBJ^J»;^i 

0 n m~ \ fiva, #tClO~200n mCOlBBA^iff S b 
[0 0 15] HSffitLTti. ft^MI&tD/h^ti 

^v'i'A • iS^^, A1/'A102 , 'r>v"j7A, #± 

M^M^ci'755^^f^.n^<. Kiss«=:nt.cD«ffi!t^KS 

jl'^ 1 0 nm~ 1 Mm, If tc 5 0 ~ 2 0 0 n mcO^H/i^ 

[0 0 16] -^tz.. ^m^itmn (d m^iiEiijo^tc, 

Saxaig, (2) aXbitS?^ (S^tlETL) 

(3) «^i:iE7L®S^& 



^W¥8 - 2 2 2 3 7 4 
(C *5 It i> W4 1 L Ti);^ « CD * ffl i ^ d t 

i?'J^-h. tfX7xy-;VA. :4^UA-4^^-h (P 
C) 7Jti'®4^Uv-4'tci'V>J >;^c<t'®W«^7t««4* 

h -S^* (C V U Jl"^ >-lf >^«#: # A L 4^ U -7 
-m. $>i>^-^UTf^Vy:!^-U>ti-)l (PPV) 
1^, •i)^^J7)l=¥Jl^:t'73L> (PAT) Jj^U 
7)V^)Vy)V:tU> (PAF) #U7xr:lx 
> (PP) Rt5:ii?'J7'J U> (PA) 

[0 0 17] mz. ■m.&.xmi-i.. iEii^m<t^mti^i^ 

^«.®-efe-5T. ^1S<fcOffiA$nfciE?L€:^^lltce 
^■r^«Sg$^rU> dcOiETLiiAB^ilffit^TKJiiW 

AS^TtSlcr^ASn*. ^c7)±. 
aA^tCiDaA^ftlfc®^!*. %3tli:IE?LaASco 

jfi c ^ n E L m^(D^^^m s s ^Tttt 
tgcoigtifcEL^Tt-r^.. c:cDiE?LaA^icfflV5 6.n 

fflT?):iti&5t?^^, rcDi^ii^clE?LG3i^t^t!<?5ft#: 

Mw, ^ ^^'/-)vmmw, ^^')7')-)V7)vt!ymm 

x^jU'OSi^^, v-5+f>SI#^, #'Jv-7>i^^t:-& 

[0 0 18] ^etr. STFffiAsti, usioaAsn 
miFaAScfflVie.n-5a?es<b-&fticoi'iTttif(c 

fMte(4;*<. fi£5l5;^!8ELsg^iCJ3ftS«?eS^k^% 
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T;i/^rzT^A, ex (8-^=^/u/- 

A, hux (5 8 -^y u t;!^^- 
^A, 8 -^^/ u y^u^^A, hux 

tiX (5-^7aD-8 
-^ryu :;^j;l'>">A, h'JX (5, 7-v^7n 

n- 8 -4^y tj y-;i/) t;1/^-^a, hux (5. 7 
- v^r/D^- 8 -4^y u y-;!/) yji-^n^A, Hx 
(8- + yuy~j^) ^ou^A. tix (2-yf^;i/- 
8-^yuy-;p) ^uu^a. ex (8-4^yuy- 
;W Mis. bfx (2 8 ~4^y u y-;i/) :s 
hix (8-+yuy-;i.) xx hux (7-7^0 

t!;i/-8 - + y fjy-;U) 7;L'^:::^A;5:c^:yi;^^^^f en 

^ ^J1K_L^SJ1 L ^ COT S o T t> cfc (.^c 
[0 0 191 *^0^cD^rffiEL*Tco§fii/j:f^S 

x\zm^fzi)^. 'to:)mo:^mm(oY^m^mt\.x\t. xe 
r^E<o^f)^i. M^mmmm'^v^^. z,(Dmmit\z. 

soot:, KSSi o-~i 0-2 p a, ^if^ao. 0 1 

--5 0nmyfJ>, SSiaS- 5 0-3 0 Ot:, MJ¥5n 

ecD?^^^. ^(Dnzmmm^m^^f^^mm^. in 

mJ^ATif ^b<i-i5 0-2 0 0 nmCO^ffl<;0^ff(c;S:^ 

^o\z. m?L\mm^7.nv^')y^f^E<Di=5m\z^n 
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10 

m%itm. lE^&xm. ^m(Dm\z^m'r^:zth'^m 

[0 0 2 0] ^tz. -*t(7)S^r«1tCiE?LffiAe, 

^m. %=^ii.xm^m^^^^tzmxm^^^mm/m'^ 
^j^^st. iE?iaA^;tft ^3ttm s^aA*m # 

iz^rimm^M^-^iiM^mtv. ^tcD^izyt^iRmm 
m^mfS^L. -^iizmmmmm^^tsi^m^^m^^i^ 
^h<D:^^$>^o z.o^vizLxm^ntzmm'ELmi^ 
\z. mmmB^mn'r^m^\z\t. mm^- 

tiWT^^o ^Tc. ^(Dm^xmm^miiLx^mmt 
mnr\zmmt±<±cfj:\^\ ^^iz. ^mm&^mn 
r^m^izit. mm'^^+, Mm^^~(Dikmiztj:^rzt^ 
(D^^yt-r^o f^i^. mn-r^^mcoi&mitSiMx^ 

20 l^io 

[0 0 2 1] 

{Mmm\ ^A\z. :^mR'^%mm\z^^^^\zmi.<m. 

2 ommx 7 Smmxi. 1 mmcOit'1' Xco:^^ XSffi-t 

\z. iTomm^i 0 onm<Dm^\zmmvrz^(D^m 
m^nrnw^EVTzo cn^'iv:fu\d)vr)vzi'')\,x3 

30 mz^xs^ v^vi\f.)vr )vn-}vx2. o^mm-^mtn 
bfco mz. z.<Dm.m'^mmm.^^m(nm'Qmm^u 

N, N' -h'X- (3 -y^^Jl^Xx-JW - CI. 1' 
-t:>^x-JW -4, 4' -vT^> (TPD) 20 0 
mg^An. ^JC0^:'JX^7^>®SK^)[II^^-h(ChUX 
(8 - t Kn^'>4^y U » T;I/5-'^A^#: (A I 

q) 2oomg^Atifco m^^T-^mm^m 

\Z'\Ly hl^Tzo *^^^>A-*t^$: 1 X 1 O--^ P a^T 
40 ^S.\^fz<D%. TPDAO(7)5K-h^}jn^LTTPD€: 
*«±iC*i«$-ti:, KJ¥6 0 nm(DiE?LaAli^fl^JSU 

S{c<i:i9 3 0 nm««$^. ^^^^mm^mmz. 

[0 0 2 2] cn^&K^«;5?>e^f5ttib> ±gB% 

7l:^(7)JifrX7^>^XX9'";i/K(75TX^^^gb. S 
6^S1g4^;l.:^-{CH^Lfco :$^>i7^X7">®;tX^^y h 

'7i/:^>'»>A>J:J^>l g^AtlfcCO-^. K^lff^^&ix 
50 1 0--' P aSTMELT, T>/^'>^A tS^H^it 1 
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(7) 

11 

<3>h7Xh(Dlil5£:^J*>S-r. j1^(»^^^[*3<D« 

(10 ow) ^^mi^fz. -eLT> ai^m^^^^^fl" 

CD)E|a^:^£. fe^feSft (3/JV:$';t/^5a»CS- 1 10 
0 0) !C<fcDa0^b. 5? 

[0 0 2 3] mmm2 

^Sl X 1 0 - P a(cMffiL/T'J5^'^AtlllBS, ®^ 
tfcl : 9 9 lCfj:^J;5(C*|g«L, U 5"'i'Ai:lilfiK)?^ 

-^a® (L \mm\m^%. ^m.^m.m.i&^mt^'mm. 

[0 0 2 4] Jt^PIl 

[01] 



#IW¥8 - 2 2 2 3 7 4 

12 

•?-(»3> h^x h*:J^a6;fci;i^.. lit?* 
[0 0 2 5] 

M<Dmm<D\,^-rnf}^-:s^Mm.iw.i&WLi±^^-r^%(Diz 
r^ctiz^r), n-^(DKH^m±v. a>h^xh^ 

[laffico^m^siftH^] 

mi] *^B^(»W«EL5^Tro-Cajro«^Sr^t-Sfr 
[0 2] *^H^i»*^EL^^«giJCD^J®«^^*-r 

1 : SBjais 

2 : ^HJXIJ*a0BcD^1§i 

3 : lEllBXm 

4 : Wti^Jta 

5 : 7t®iRffi«iS 

6 : 

6' : yt^m.u,^^mm 
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